Tributyltin chloride-induced immunotoxicity and thymocyte apoptosis are related to abnormal Fas expression.
Tributyltin chloride (TBTC), a characteristic organotin compound, is widely used as an agricultural pesticide, as a stabiliser for polyvinyl-chloride plastics and in antifouling paints for ship hulls. Organotin compounds are known to produce toxicity in the immune system, but the mechanism underlying this immunotoxicity remains unclear. In this study, we evaluated the immunotoxic effect of TBTC on the acquired immune response, and we investigated the involvement of thymocyte apoptosis and Fas expression in the observed immunotoxicity of TBTC. Mice were randomly assigned to four groups (10 mice per group) and treated with TBTC at doses of 0, 0.5, 4 and 20 mg/kg by oral gavage for 28 days. Following TBTC administration, animals were sacrificed, and morphologic changes in the thymus and spleen were assessed. Atrophy in both the thymus and spleen was observed in all groups treated with TBTC, and the relative organ weight in the highest TBTC group (20 mg/kg) was significantly lower than that observed in the control group. We also conducted assays to assess the cellular and humoral functional responses such as plaque-forming cell assay (PFC), lymphocyte proliferation test and delayed-type hypersensitivity (DTH) response to SRBC. Our results indicate that at doses of 4 mg/kg and 20 mg/kg, TBTC could significantly suppress both the humoral and cellular immune responses when compared to the control group (p<0.05). In addition, immunohistochemical staining and flow cytometry analysis were carried out to measure the expression of Fas and thymocyte apoptosis, respectively. We observed a dose-dependent increase in thymocyte apoptosis and that Fas expression in the TBTC-treated groups (4 mg/kg and 20 mg/kg) was significantly enhanced when compared to the control group. Correlation analysis demonstrated a positive linear correlation between apoptosis and Fas expression, indicating that TBTC-induced thymocyte apoptosis may be mediated by Fas expression. Taken together, our data clearly demonstrate that TBTC-induced immunotoxicity is associated with thymocyte apoptosis and that this process is mediated by the Fas pathway.